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mm^] mmm 

l5iH^#ftM§:6 0 or^^T®?S^T'lll®M^S?:ll«^i:> 
ffflB^10MM?:SS1-XS*{ci 0ms e c£iiT®m^ra> B.oi/Uii> 

HuiHm2®»MS&^fe)X@^, Mian^^f^ h^Ony^^ VmM^M^ 

mtmrnmi. \zmuny ^7 \^mm^ir\.x mu^m^mm. h%%m\z^m-^ 

ij n > ^##:««±{Cie^m I: -5 Xg t , 
MIBffi^m 5: X f - > ^' L T /£® fcfff ia^##:M^® iC?^^ $ tl fclrjfH 'J 

MIS 3 > ^ ^ h 7L® fC^M^^tm 5: «-t 5 XS i: , 
Wm^m^mm^ e o o-ck^t^-Mt-Hi (Z)M^asi^ig-txgi:, 

fffia^ 1 mmmm.^m^x.nmz i o m s e c^xvo^mMm. aoifjia^M 

3t fC J; o T m 2 & 'ff e) XS , 

MBm2®i;D^MS$:^Te>Xg^, mm^y ^ ^ VHOny ^ ^ VWM^J^^ 
l-^X^i:, 

iulBiffii^il±lc tffia n > ^ h gSII §: L T @u ia4^##:S« i: Jc^^ $ 
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MfBi}£#^s«5:6 0 o°c&.r<Dumxm2(DMmmm^mirxmt. 
mm^ KDtmmm^mtJin^iz 1 oms e c«t®m^^> j@.o^un> 

mm^'- hmmm±iz^m^iyv:nym^m^t^xmt. 

mm^m^tyV:nymiZyfm!^^mAt^xmt. 

mm^miii^mm^B o o~6 b ox^izmmt^xmt. 

fr^fa«XgI^'{CSV^T, O O nmS^J^^Oy^^^^ 1 0 m s e cjg^p^g, 

lO-lOOJ/cm^ (D:r:^)l^~X'(pf£<t%immMt?>xmt. 
ttjf B#^ ^ i/ U n > Iff IB i/ U n > ^^fc j« a° ^ - n > L T iff IB U n 

ymimiz-^m-^nt^mm^'i^^siy vayma^^^^^^- hmm^]^m'ts>xm 
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mmmmmmmm±izm 2 (D^mmty u =1 ym^mmt^jimt. 
mmm2(D0rm^Byvnym±K^m-yv^4 Y^m^m^ir^jimt. 
mm^mi^mmtis 0 o~6 5 o'ciztam-r^jimt. 

mmMMxmfpKiS^^X. mM2 0 0 nmJ^^±(Z)e^^& 1 0 m s e cM. 
lO-lOOJ/cm^ (DJ^:^)V^~l:^pf£< t% immMt^xnt. 

mmi(D^u^t/v :2ym^^'^^~~yi^'Lx. mmm KD^m^i/ V nym 
ii^^r£^':^m^^-hmm. mMmmmmmm. mmm2(D^m^iyvnym}im 

m^mio] tyvziyi^mi^mmt. 
mm^mi^mm(^mmmmicmm-^nt:^'j~:^y}^iy4ymmt. 

y^^-hmmt. 

Ui^-r FM^6 0 0°CJ^JlT®M^-eMMb, ^®;(;DMScfJlCl 0msec 
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[0 0 0 1] 
[0 0 0 2] 

vxr^^zkmrnmrnrnm (lsd ;^)^#<Mv^^tlTv^-5o :i(Dr^tbm^^i^(D 
h ii^^mi^m^±izm^^tir=.tyv-*)-4 Fa^^s-^sr^^^fc-r-s^oDM 

m. DRAMM^f- N«M®®i/U n>M'ftll^M^(Z)M^, EE PROM 

[0 0 0 3] 
[^0B;?)^f^^ L J: e) ^ -r •§> ^ffl] 
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[0 0 0 4] 

mmmiz^^). ±mmt.i/vny^^m^mmt^R!Z^^^x±m'^^iyv^4 f 

[0 0 0 5] 

mwc-t^ztfj^^^nx^^^o Commit, s i^xm^^mu^^^-t^r=.i^. 
Co s ig m(Driz:&^mw^m(Dm^fi^^^xz.(Dc om^m&mhxLt.o n 
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(Dm^w^iKDmm^ i o o — 1 5 o nmmmM-tsm'/j^^^. 

Mt)L<J±$e^M^l LT#Stc^ffi;^$/U n^^-ftH (SiN) 
[0 0 0 6] 

>;b^^*II$tlfePMO S_t:{CS i NM;^)'!?^^$4^TV^^i:, BM7Km{Cj:oT>^ 

s iNmmm^<Dmu^mjim (m:^it. mmwnur-~jv (rta) mm^£ 
f^mz. h=yyv^9(Dh^\^mmB.%m\Hx\t^'D\^xh^o. tfe, >f- h 

fc s i NM:;b^?^^$tiTVNT, fs^-DWiMLCD^m^m^m^}!. •'f^uyaym.^mn 
t>mz.^). V=^yV7.^']&mfi^^h<miti.XhiLo. fiPt), ®a«<55:^M^:/ 

[0 0 0 7] 

i^''}mmmit^'Mmm.wmit■^ii\^rc^k1&f^(D^mi^m^\z^^^x\t. m 
^\zff-vmMm:o:>mmitt>mAjx\^<. m^mi-^it. ^~hmmm:f>mmt-t 
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CO 0 0 8] 

O-Cli^^C?)^?^?:^^^:^^^^^:, >!f- hmmm(Dmnti^m^tLX ^ <DX\ 

^mi^mmzmM-t^^tizj:^x. iyvny^mi^mmtmm^mm-t^::iy 
hj^zftyv Fjs, yv^ymtm^^Eo^mi^mmzm^^tif^^m^ 
^m't^^mi^mn(Dmm:^mRtf^(D:f;mz^ijm^nr^^mi^mm:^M^.-t 

[0 0 0 9] 
[^S "5 «b (D #m] 

mm^m^mLrjit,^^ i oms e ci^xrcDmrnm. K-Di/v^yay^comum^ 
^)^mmMmiz^r:L^9^^^^^m-t^m2 0mm^m^m^^iD'&^^t^!i^ 

^^^irMjii'^ztizs^m^'^^^o ^mizmmm(^mmmx$>^r^^. mmmo) 
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, 6 0 o'ci^j^ro^umm-is^mzo^mmmm^m^jimt. m2(DiMmmm^mh 
ji (cosig) ^mt-^-^^zinznmti^&^o 

[0 0 10] 

^bll?:^^MSt-§xa^c^v^T, ^#f*:»«?:3 0 o~6 5 o'cx^mimm 

a-fe^?: 1 0 m s e cjg^p^^^ L<{i, SmsecJ^^f^, 1 0 ~ 1 0 0 J / c m 
2 (?)x:^;i/^--e^f.^7&< 1 tamit-r'g>^2cDADMS$:Sfe'tXgh^Wt-g> 

S^y ^'7.7-yiy')'^^ FM$:M^l|-r'£>X@{cSv^T, 3 0 0- 

M;^2 0 0 nm&,±(D^^%^ 1 0 m s e c^p*g, nt. V<\t. 3 m s e c^^^f^ 
, lO-lOOJ/cm^ (0::sL:^)\y^-X'pfj:<}l%l mUM-t ^'m^ (DM^^ 

[0011] 
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±mmim^mm-tsjimii. mm^m^mm^G o o-c pat (D^m-vmi (Dm 
mmm^m-txnu. mm^ i (Dmm^m^m-tJim^iz i oms e cj^^tom 

mf)-j^m'^nr^ty')^y^mii^m^±\zmmm^mm.-thjimh. mummm.^ 

^m-tJimii. mtd^m 1 (DMmmm^m-tJim^K 1 oms e c&srayMmm. 

izmn^^y^^ hmm^ift i^xmrn^mi^mmtm^mizmm^titcmm ^mm 
't^j:mii^m:^r=.ziL^wmt.Lx^^^. mm^mmitmit. ^^y. ^y^ 

[0 0 12] 

y - ;^ / K -r > mi^Rxj^ r ® V - ^ / K u > MJi)cra±{c>^f - N mmm ^ ifr 
i^xmm-^nr^Tiiv yv^y'f- hnm^nw.-t^^oizmm^mi^mm±iz± 
mm^m^-t^jimt. mm^m^mmizmi(DMmmm^mLxmmv-7.x 
]^'y4ymm±Mmm¥'- hmm±(D±mm^'e j y v -^-^ fm^c^^sx^ 
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CI 0ms e cj^TcoM^ra, E.O U n XD^CDi^iK^ J: U =fo^M;Rira{c±:t 

^mm-t^jint.. itfia^*#:a«$: 3 0 0-6 5 ortcM-r^xsi:, mm 

»X^tf ^cJ3V^r, M:R2 0 0 nmJ^_t®^^^§: 1 0 m s e cJ^Af^, 10 — 
looj/cm^ ®x:^^;i/^-"e^^?^< 1 ©MM-r^X^i:, fafa#MH^^>' 

$:#^i:LTv^-5o mmi/')nymtm\%. V ^ nni/^yx\%^^'^ ^ uu^J 
[0013] 

nt.. wm^~hmmm±\z.mi<D^m^niy')nym^mw^t^rM}i. mwm 
1 (D^m^y')^ym±\z.mmmmmm-kmm.t^jim.ii. mummmmmm±. 

\z'm2.(D^m^nty') nym^mm.-t^:rMh. trffB^2®#^H^>>U n^MJilc 
^M>>yit-f Kj^$:?^^i-^X^^, tffgH^^#;S>K$: 3 0 0-6 5 OV,Kmm 
fSX^ai, |r^tBMXgl4^^CfeV^T, M;R2 0 0 nmje^±(Z)efe^$: 1 0 m s 
e cg^p^, 10— lOOJ/cm^ ;i/dr^- < ^ % 1 [Hfl^it'r -5XS 

tfffB^MS/U-f^--f K]^;^)^^^'g.ffr#>f- NM*^^^^$ti7t>!f- hM^jt?: 
^ f S X ^ ?: ^1 ;t 7t ^ ^ # ^ L T V ^ „ 



1 0 
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o trfsH^Mi>U-y--f FMti, fyfB^##:«^_t:®^M^ 7 U i^-f K»§: 6 0 0 
°Ci^^TcZ)igMTM^giL, rcDMMcf'fCl Oms e cJ.:)^T®^^r^, 

[0 0 14] 

^o^^m^nmz^m.-^t\,fz.mM^m.n^^z.}L^mnt.\^x\^^. t-^&t)^,, 

[0 0 15] 

(mi®9>:/) 6, (Xe) ^yztt^^Q^zf^ v V ^l^-^zT 
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y^x^mmoynm^mmt^^nti'^r^^. 

[0 0 16] 

mi Mm 2 It. ^mi^mm(Dmmxmmmm. msit. 

m:S:ic.Mt^^mm(7)^Mmmt^m^y'f(^^yt:^y^^ h?v^m^^^m. m 
6it. iyv^y^mi^mm. mmim (siOg ) , t iN^-^^i^fj^^mmmm. 

n%m^ (ny^^hmm ^wmLf=.mm^^tn^m. msit. ziy^^^v 

ST I (Shallow Trench Isolation) ^ if (Z)||^:$>it 1 0 1 $:^-^-g> 'J n 
H^^H(D^##:^;K1 0 0_h{C, P ^r-T^^^iAL, 8 5 0t:, 3 0 

#<^M^ai$:ifet-r iiic j;or, ^^^^ItM^l 0 1 JCgMS tifc^^«{c 
M»l 0 2 $:?^fi^t--g>. fmji 1 0 2±^t>'r®fmSi:l«|5ib^fI 

(S, nA;i/h (Co) >>U-9->r KSl 0 4 ^rJ^S^f-S), ■^^\z. Mf^mmm^LX^ 

TUff 7 0 0 nm^;gCD>>U nv^fbj^l 0 3 3 CO U n ^^^ft 

Ml 0 3 tcR I E;&if®M^'f^:n^y^>^$:^febTmM/^°^->(Z)^>^^ h?L 

^mmt^ (mi (a) ) „ 

[0 0 17] 

, 0 nm^M(Z)T iJKl 0 5 ^^{CJ; U^ML, z:(Z)±{C, MJ¥ 



1 2 
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#2 000 — 312015 
It. 5 5 0°C, 6 0^^r^g;S(^H2 /Ng #H^"rcDiDM^5:igL, 

h^mizi^u-^^ \^mi 0 7 ^mm-t^ mi (b) ) „ 

y-;<>;ij*X#H^iti7?WKl 0 8 ^(Dt^. =r > ^ ^ h ?Lt^BI5{c 

^AVrM±lZWmtimi^jAttl^. fb^MMfi^fW® (CMP:Chem 

ical Mecanical Polishing) miZ^ 1 0 SRV^T i NJ^ 10 6. T i M 

1 0 5 $:>>U n^^-fbj^l 0 3 ©^HTb^Kffi-r-S^T'MLTu^^ ^ h 
(01 (c) ) o 

|l|3tt, :i(Z)J;e)tCLT?^fi&Lfc#0. 2 fim(Dny^ ^ h(DmM,!^^^WM 
L^Mm$:^t-#ttET'^^o $l^lfi:^)-^fiS^ (%) , mmti^:^y ^ ^ hUm (Rc 

) ^mt>-t. m^. T i /T i Nj^*^^;&^Mi^:^©=I>^^ (R c) (q 

h?LJg<^)g^MM$:^7t:-r^i:i:^fc, U if-T KM 1 0 7 
[0018] 

Lti^L. EI 4 {C^"f J: tC, ^-^U — ^ft^ (Leakage Curren 

fe*)C0h#x.^4xa„ 01 (b) , mi (c) jc^i-x^ii, T imo^^^^n 
^i-e> igi (b) —mi (c) oDx^^cf^jtT, 02 (d) tc^-t<fc e> tc, 

M^lf, m^l 0 nm^^WT i Nmi 0 9 (D^5^^$:;KjS'[4:^A^y ^^SlC J: U^t&ll 

i--2>= rkiz. m:^it. 5 5 o-c, 6 o^mmm(DH2^ /Ng mm%xMmmm^ 
m-t. $?>jc, '!7i-/N$:«eLfeyK/;s^i^sp-r\ m^it. wFg , s i H4 

tJ«7K^y-^^*X^#fc$&LT'^a:-/^±®^^U n^lE^fbmi 0 3 (CWK 1 0 8 §: 

w^iMfiuwig (CMP) miz^i). wmi 0 8Rxy^T i nis^i o 9 ^m^tmi 0 

[0019] 
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1 4 miiE«it2 0 0 1 - 3 0 7 1 5 2 
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[0 0 2 1] 

|2I5l±, mM^tl^^(Dm-Bi (Wave Length) iZM-t^^Mmo^R 
M^WC (Reflection) h Jl (Intens 

i t y) ^^t. mmtim^ dum) . mmtim^^m (a. u. ) ^mt>Lx 

>5f >^^^ (/ti m) li, 8 0 0 nmj: tj %)*V^fI^ 

^mm^-t^izMm-t^zt^mmx:^^. t<iz. mmmmmmtimmm^t-t 

-13. m^o)^o\z^ Y.Q=yy-ffi^hf^^y=yvV=L^y:f\%. ^c7)M;R*^8 

0 0 nmi U%jMM;RMJC^fcS^^^$:#oTfeU, < 

r ii^'JoTlgT'&So Lfe^^oT, ^> >^^tIMll(D3^^!^cD?M;^)': 8 0 0 nmJ: U 

[0 0 2 2] 

a«±fC^M'fl:li5:mi?2. 5 nmJ^^KbfcmfC, mX\l. MJP 1 0 
nmg^CDT i NM$:;£j^;ffiXA°^y ^^JC j: UfigML, a^?:3 0 0°C 

~5 0 0°C{Ci;[I^U7"cJ:7:\ Ar#H^cfi, Mlif* 1 0 J / c , TO^^ 1 
. 3 m s e c(Z)^f4^T'Xe ^>:/jC i UML/feo 

Atl^?a^7b^3 0 0°C^^e>5 0 0°C/\±75)'^"-5{C-DtlT^^^[:M^U{CS iM^:^)\'T 

i'i^mmz^m.hx^^^m^is^^ti'^^. mQ(^mm\%. TiN/siOg 

fifca« (S i - s u b) CD«M^7t®?^$, MIfili, S i:5:t>*T i N(Z)^^#?SM 
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mz. &.±izmm\^r=.:^nm(Dm^^mui^^j^t>'^^^ mi (b) -mz (a) 
(DJiMizi^^x. 02 (b) tc^^i^ic, m^ii^ mmionmmmoyTi^ 

5:5 0 0°C{Cin^b, Z.(DV^m^mWLfJ^t)^^Armm%^^ §aM4lOJ/c 

^mi^mm^mnLt^^j^^^p^^'^^^ m^it. wFg , s i rmm-j-:^ 
i^7.^^.^(^Lx^mi^m^±(Dtyv^ymitmi o 3{cwmi o s^mm-t^o 
z(Dii^. ny-^'!? h^p^miz^wmmmThtn^o ^t^mmnmm 
m (CMP) aiciu, ^Nmi 0 sRxj^T iNmi 0 Q ^m^mi 0 somm^^ 

[0 0 2 3] 

(Rc) ao^^U-e^aSlE (A) t,<£<t-sri:*^ 

$:5tf#'[40-efe-g>o i£«-^5t^ (%) > h®m (Rc) 

igpti> T i/T i NM*^e>^-g>KM<:o3>^^' hsm (Rc) $:AW-e^-r 

„ tfe, H8(Z)SlffittS^U-^«^ (A) , m«?S^ (%) ?:^*5b 

[0 0 2 4] 

. r^ktc, ,^n>fyixM^^tim\Mi^-hf^^)^')ym\zn^^vm^wcm-t^. 

TiCl4 ^NHg $:V-;^^*X^CMV^fcCVD-TiNM&^J^l 

0 nmS^-efi^Mb, 2 0 0 °c tcig^ L fc^^-e 

, Ar#H^4i> 0 J/cm^ , mftf^K 1 • 3 m s e c(Z)^#-eXe 

1 6 miE# 2001-3071524 



#2000-312015 



^LT, m^Jit. 5 5 o°c, 6 o-^^mmmcDH^ /Ng nm^TMm^m^m 
ML, ^<D^. it^mmmmmm (cmp) miz^ij. w^rz^t iNm^m^t 
^c^M^> s^^mt)^i&<-c^. ±mcvD-T iNm^^^it. n^^^h® 

m^i&<. X)^o^-a-U-^«^%^£<l?^, P VD-T i Nmi:|Sf^l//sC;KZ)# 
ffi:^^W^tl^c„ TiCl^ ^NHg $:y-7>;!^X{CMV^;^cCVD-T i Nmii^ 

*(Z)c 1 $:-^^-ev^-5, T i NMcfi(Dc 1 mmizite 0 o°ca±<Dmj:m^m 

[0 0 2 5] 

i\^\t^^\z^^X<DKmiS^mmx^^. m^\t. NH3 , , 

3c7)^JgM-ett> ^M^-fbMi: LTT i NM$:Mv^fe;^)^^ (Ta) , 

(Nb) , ;^±V^l^ (V) , /A^/^-j/A (Hf) , V)Vzi-f72>. (Z r 

[0 0 2 6] 

i!>C(C, Hfg^tl^'HIl 0 ?:#MLTm2C9«M$:^H^-r'2)„ 
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ZOS^mm^^. mM(^A°^->lC#^Hlri/U=l>M2 0 3 $:RIEfdi 

y^^fyi-y^^AbX. 9 5 0°c, 3 o^<Dtm^m^m-tzinz^-DxmmM 2 
QA^m^^^ (H9 (a) ) . mz. ^mi^mm2oo±Kiy^jnymim2 
0 5, iyv^ymimzoe^mmht^^. i/^jziymimzo iyvziym 

imz 0 5<D:r.v^Av'^-km\ ^- hM-efe^#^^^> U n >M 2 0 3 CO 

mm^mm^^.^ p+>r^>$:-r:t>^iAL, 8 5 or, so 

J^^b, «M2 0 7±;S:t>*#*gI,^>Un>m2 0 3±lC3A;i/h (Co) >>U 
-9-^ KJi2 0 8 ^rj^^-r-g) (0 9 (b) ) o 
[0 0 2 7] 

-e®^^, n>M^I:l^^d;i:*(55Mra,fe^m2 o 9 $:^^^««2 o ocD^Mtc 

iiau, -ft^a^fiiMa^w^ (cmp) ^c^ot, Mraifi^M2 0 9 §: 

TOfbt--5. r^fc, jir^ie^m2 0 9 $:mM®A<5f->JC^PbTn>^^h?L 
^r^^-t-S (® 1 0 (a) ) , 

##:S«2 0 0 $:, mX\t. NH3 #H^ft^T' 5 0 0°C{Ciin^bfc^^MT'Ar# 
Miif* 1 0 J / c , 1msec ^ > (X e ) 

r^ic, WFg , Si H4 ^t>'7K^?:y-^;f3'^lcwm2 1 1 

, ^O^. \^^^mmm^ (CMP) ^ICi^;, W^2 l l^t>*ZrNm2 1 

o$:^^[:Jji2 0 9®M*^Rmi--2>*T'Wl@b, {g^mr^^u, l.O'fgU-^m 

S^,(7)=r:/^^ h?:?^fiK-t^ (HI 0 (b) ) „ 

^yVTs^ ^ ^ ^ S o 

[0 0 2 8] 

r^lC, 01 1 7^M01 4 &#mbTll3CD^]l6M5:Si^i"^ = 

HI i;3^M0l 3li, i{^##:^m(Dig}gxSraH, 014 li, 3>3f^h<7) 

18 m|iE#2 0 0 1 - 3 0 7 1 5 2 4 
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i^mtitmLfjiti'^i^'i^v'^^f Y^nmizmmLfcLmmm^mmir^. ^-r. sti 
r^Ecom^^mm^s o i ^m^^^'^^s^yv ^y^mi^m^s o o±tcy-h 

0 3 $:«jf -t^o 3TM®A^->(C#fgB^i/U I3>M3 0 3 5:R I E 

A s "^-r^>$:^##i^^3 0 0 }C-r:t>^AL, 9 5 0 °C 3 0 #CDiJlI 
Mll5:M-rr i^tCioT, Jj£«§:M3 0 4 ^m^^-^^ (011 (a) ) „ 

r:?C(C, 3 0 0 (C i/ U 3 ^S-fblK 3 0 5, U n >'^<[:J^ 3 0 6 

aUfe^, S/U n>'^^b]^3 0 6;S:t>*i/U rr>^>fbjl3 O 5 ©m^y ^/a'^v ^ ^=ff 
oT, ^r^- hMT'fe«.#M^i>U n>M3 0 3(Z)«5:?^^t-^c r^fC, Mx. 

li, p'^-r:r>S:i{i##;*«3 0 0 tc-r;r>aAL, 8 5 or, 3 o#(DinM 

11 (b) ) . 

[0 0 2 9] 

mz. JiSi§:JS3 0 7 J:&a*#|gH%iy U =i>J^3 0 8±fcM;t{f=rA;i/ h (Co 

) J^3 0 8 ^m-t^ (01 2 (a) ) . ^V^T, mX\t. 4 5 0°C, 3 0 s e 
c(Z)^f4^T'^l C7);&tI^^S|?:^f V^, n h ^ / U -9->f K (Co Si) M3 0 

'f^«bTVN€>*;£)ScDC o|l$:l^£-rs (012 (b) ) „ 

^S^CfC, 8 1 5°C, 3 0 s e c (Z)^f4^$:ffl V^T^#^a=K 3 0 OtC^b 

Tll2(^;(j[I^^a$:^f e) ^^tc J: ny-^Vb h U -9--r F (Co S ig ) M 

3 1 0 ^m^-t^ (012 (c) ) o 

lt^^l, :r.(Dm2(Dmmmm^izmM(Dc om^3 1 iti^yvny^mi^mM 

•5^*?), CoSi2if31 0(DriZ$>^t&mMS 0 7 i ® C o M 

^=•3 1 1 ;^)^^mLT e) ^, m^v-'t^ffm^tLXL^o. ^0^, cosi 

2 jSil^CDTM{Cfe^fj£M(Dg^-a-^3 ilcDSBH?: 1 0 0- 1 5 0 n m^Sil-T 
^^^M:^^$>^ (013 (a) ) . 



1 9 



ffiliEiff 2 001-3071524 



^2 000-312015 

[0 0 3 0] 

T^LfcmmcDin^y hit. mmiz^M^^co s m^m^-t^^miz. mmic 
^zx\ m^it. ^mi^mms oo^^o o°cizMmLtc^mxArmm%^ 

, M*10J/cni^, MM^r^l 0ms e c«)^f4^t?Xe ^>>^(Cck*;m3 

. ^(DmMfi^s 0 0 nm^yj^m^^-Rmiz^tc^^^^w^x^^). ±mm^^ 
:&i^^M$it-g)^ii^<, Cos imtf^^mmiz^^f£c os m^ms 

i±SZtti^X^^. ^(Dm^. C o S i 2 M3 1 0 h^(Z)TM{Cfe^ife|5:M3 0 
KDm-^'^^iKDmm^l 0 0 nmariZ-t^^tfi^X^^ (mis (b) ) . 
a4lC^-t^fC, ififcJf CZ)g^-a-§I5%S^L/TSy> m^V-'^mm, (A) *^Xe 

«f«S^U-^«?5^ (Leakage Current) (A) , mmt. ^^flt^ (Cumulative 
Probability) (%) LT V^-5>. 

[0 0 3 1] 

<!>:{c, 01 5jimm2 i^mmLxm4(Dmmm^Mm-t^o 
z(Dmmmit. DRAMm^^z'D\^^xmm■t^o mi ^jkmz nt. dra 

^tX^tCioT, ft-fCST I ^^(Z)^^^^ltMJ|lc4 0 2 7b-<4^^«p:a^4 0 1 {C 
?^fia$tlTVNS„ tfc, 3CDi{i#f4ca=K4 0 1 (Z)^MtC>f- h^M'ftl^4 0 3:^)'^ 
5 nmMODmJ?T'?^^$tlTV^^„ ^C^^, y- h i^S^tM 4 0 3 ±{C, M/S 
?ait5 5 0°Cl:-r^;L'7TXS>U n>M4 0 4 5:^7 0 n m@|g, ^b^^fflSg 
(CVD) IC j: U?^^-r-g>„ i^lC, ilS«)/^°^->->^'*^C J:oT PMO S 



mW^Z 001-3071524 



#2000—312015 



m^(D^^m}ii^-&. 5keV, 1. 0 e 1 5 (DviA^#T^'n > ^^i^n-T -So 

7i^-y-y ^'izmmi^t^y it huv7.h ^mmhr:^^. 8oo°c, so^mm 

4 0 5 $:iljp:2 0 0 mn^M?^fi&i-§3 m?, S i NM« if J: e) ^^SST?^ 

^bT%J:v^„ ^dp-t?->7nnt/'i/^> (HCD) ^^yvziyv 

^■t^o mmUmit. 6 0 0°C, t(^*j:b*'^HCD/r>^-T= l O O O (sc 
cm) /SO (seem) , 0^m}±:h -^"^ 0 . 3 T o r r T'^^o S i NJ^CO^H 
^^(Dm^yi^MMlt. NUmti^S. l e 2 l c m"^ SiHS*^3. Ie21c 

[0 0 3 2] 

:irT% 3 ms e c&,^(Dm^miZ:n:^;V^~-lZl^X 2 0 J y cm^ &^±^ M 
;R2 0 0 nm|^A±® a-fe3^$:|§^$i±T, S i Nj|K4 0 5 $:^JI1 b ;ta«*ffi{C 

mmsx^^m(D%^^mizmM-t^^tizj:^x. siNMnficD 
^^^i:LTji^^jcH^iiibT<^c lai 6 ^c^mll:^:5.t^*3^Ml^^<z) s injk*® 

FT- I R;?.a:>^ 0 1 6 li, S i HSM-^-BP^'^^rife;^ b^c =fo(DT'fe 

U, mmtimm (wave number) ( c m~b , liffll*^l^lK«(Absor 
bance)T'$>^<. ±fH®fl^M^#{C J: o T, S i NMcfCDS i HS:^^Mmi5S#J^T 
^T'{cM^i^-LTVN^^^j()^i>*^S= 01 7{C, I RM^®^^{CJ: 
^'©^ma^^r^-^o igfft^'tTKmiiM (H content) (c m"^) , mm 

t>^^m(D^^(DV^m (as deposition) Rxj^m^mmM^o'^m 

(after 20J/cm2) ±ME^i^Xlt. m^lZN m^^ti^(P V 

[0 0 3 3] 



ttiliE# 2001-3071524 




#2000-3 1201 5 



0 S^^(^«^#tt{CoVNTi&^'5o PMO S^^tC^l^NTii, SiNmti^m'^ 

sti, v^t)^^>•^> "^'a>(5[)g^^St-t" 2iP?{itis^^®^M[:*^^^s= pmos 

3 c>(^)iE^;&"iSHt-5o Ztiit. S i NEcfjj; i;iifctm$4xfc*lgfCj; 

Zt. f)^l'D<DmmtLXmif^ti?>o PMOSm^^(D^M[:(Z)S-^V^5:^•V/^°i/ 
<5f (Plane capacitor) {C J: 'jfFffiL;^*^*?:^ 1 8 {C^1-„ 0 

1 :3r^7\°i/^(Z)CV#tt5:^-t#'[4HT'fe€><. ^ft^'^Sffi (Vo 1 t a g 
e) (V) , mMtt^^^^^t^^y^ (Capacitance) (F) X&^o 
S i NM©^M®**CD^^®C-V:^7-^" (-•- as-depositio 
n) ^m-t. mister, y 7T^>^^LTS i N|^^L®PMOS^^CDC 
-V*-y (-O-w/o SiN) *-^t>itT^bTfe^o C-V;ij-:/tt, 
PMO S*-7-(Z)^MI:J^"^iS[bV^fe<Dif O Vf:f3£T'(D^*.iti^;^;^)^^< 
^>?>t|{C#t5fci:^55:?^{C;&So 018J:y, as-depo. <Z)^ffil:ii, C 

[0 0 3 4] 

mi 9 ^CPOMS^i^(Z)^MbcZ)M'^V^§:V f b-e^-to BI19(i, SiN^cfi 
CDS i H*(DV f b^#'l45:^t- #ffiHl?S>^o ^Ift^'^SiH* ( c m"^) , M 
ft!|;?jW f b-e$>So PMO S^^®^Mbli, S i HMtCi:t:MbT^< 

o^y, PMO S*-7-(D^Mb§:0JWSit^fcii?)tClj:, S i HS^j^^sit 
^i^V^-i:{C/^S„ ^^T% «ittC)tTO$:^foTS i Hi?:^'>^$itfeS i 
N^{CaV^T0^*L?^POMS-e|WI^(Z)C- VM^5:^T, ^(^^^5:01 9 {C^ 
■t. 01 9i*, ^■VA°i/^<^CV#'l4$:5^1-4t'K0T'fe5o #,lllf;{>'^'«ffi (Vo 1 
tage) (V) , i£f|f[*^^^ A°i/<5? (C a p a c i t a n c e ) (F)-? 



S i Nm{C3^MI*&=ffofc«B^(Z)^M(Z)C-V;^->^" (- -afte 
r 20J/cm2) . U 7 T 1/ il bt S i NJ^j5; L(D PMO S 



2 2 



ffi|E#2 001-3071524 



#2 0 0 0-3 1 2 0 1 5 



So 

[0 0 3 5] 
[0 0 3 6] 

WC, H2 2St?H2 3S»ffitT^5®Sife««SSi«^S 

^- HSffit«=*#eS^U3>05 0 3 £aS«CVDa,CJ:.JM|ai,,;,:, 
8ft«5 0 2±,C2 0 0 n.SS««S^^. *»»XVX ^ i .^SRjp 2 0 
0n.«->Un>Bft«5 04*»«^S. 3»t8^.J^>gftm5 04« 

2 3 ailHt2 0 0 1 -3 0 7 



<|t2 000-312015 



)) mz. l 0 5 0°C(Z)^J£»^l:^J:'J6nm(Z)M^5 0 6 ?:?^fi^bfc^ 
p 5 0 5 ^ 5 0 0 n mCD >> U n yBim 5 0 7 X'^l^^^^ ^> ^ =1 >m^bE;?)^ 

2 (b) ) . 
[0 0 3 71 

IS 2 fflSffl'T- l-mSi: 1 0 0 " m»#ffilli' y 3 5 0 8 

r*JX^S (H2 3 (a) ) . *tc, 02 3 (b) CS^^i i tc«SM»Wi: 
UTONORCSiO^/SlN/SiO^) 5 0 9 SCVDaCJ:.;B9ftK6 

«««t**lR)S5 0nmffl#IBS->U:l>a5 10S»B«L.. St>K. 5 

OnmWWSiaSI lS;^n-.^>iS(CJ:';WX»eKi-«. -'^-Sms 

> ^ 1' ) -r 9 n T / r PJl 2 0 0 n mSX 

±^afeyfc^i§^^-&t, ws 1^5 1 i(7)*®{cmMi-^o ^om. 

gI2 4li. WSim?:^mb^-**®^W, (as-depos it ion) , 2 
0 J/cm2 ^Ita (ipul se).&t>'3ia (3pul se) TObfcW?: 
^L-CV^^. ^ffil^i. WSimcD>>-h« (Sheet Resistanc 

^ < fji U #^0«0^b:«)^it ^ «b iciH ^ -t V ^ -5 „ 
[0 0 3 8] 

^^^0^m-e(D^si^mmtit. ^mM-nu (rta) ^gicjcoT^fo-c 

V^§ *|g0^tCj:^lIlim. 3llimM®^tl^^tlA^, 9 5 ox:. 3 0 . 1 0 
_ |. jie^^cD ^Mb S t b * -3 = 



2 4 
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^Ja^b Jiffi (D^M V ^ T =b of fg S o 

[0 0 3 9] 

[mi] 
[02] 
[HIS] 

[04] 

[0 5] 

[06] 



ffiiiE#2 001-3071524 



#2 000 — 312015 



[0 7] 

[1119] 
[010] 

[011] 
[012] 
[013] 

*ie0^(Z)4^^<^isig«(Di^itx@e^®0o 

[014] 

[015] 
[01 6] 

[017] 

#'(i0o 

[018] 

2 6 ttisiE# 2001-3071524 




#2000—312015 



Mo 

[SIS] 

5 i NMcti(7)S i ummmt. PMO S^^AS/^-(Z)V f b iKDM^^B-t^ 

[H20] 

[02 1] 
[BI2 2] 
[H2 3] 
[02 4] 

[02 5] 

1 • • -MM^^^A-, 2 • • • t^*5f^, 3 • • • :i/;^#AP, 
4 • • • P^P, 5 • • • 

6 • • ' mi<D^y^ (^y'^x^y/\u¥y^y:f) , 

7 • • ■ m2co^y:f (yy y i/zL^y-:/) , 

8 • • • MM, 9 , 1 0 • • • 

100, 200, 300, 401, 501- • ■ i/V ny ^mi^&W.. 

101, 201, 301, 402, 505 - • • m^^MU^. 

102, 204, 207, 304, 307, 409 - • • ff^WcM^ 

10 3- • • ^-ffcj^, 104- • • c o s i 2 M (^*-f ^> u -y--r F) , 



ffiliE^ 2001-3071524 




2^2000 — 3 1201 5 



105---TiJii, 106, 109---TiNm. 

10 7- • • i/'J-9--r KM, 108, 211- • • W^, 

1 1 0 • • • ^i^mitm. 

202, 206, 302, 306, 506, 507 - • — >U=I>MI^. 

203, 303, 408, 503, 508, 510 - • • #15^^/ U n Vj^, 
205, 305, 405, 504, 512 - --^/U 3 y^'itm. 

2 0 8- • • c o i/ u -y--r KM, 2 0 9- • • mmmnm. 

2 10- • • Z r NM> 3 0 8- • • C o K, 

3 0 9- • • C o S i y Sy U i^-f F) 311- • -Co M^, 

4 0 3 • • • mtyv^ym^tm hmmm) > 

4 0 4 • • ' T^uyma0'"^BaiyV i2ym. 

4 0 6 • • • >?.^--9-- S i NM, 4 0 7 • • • S i NI^, 

5 0 2- • • hmmm. 5 o 9 • • • oNosife^m, 

5 11- • • WS i o 



2 8 
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cm 

#2 000 — 312015 
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#2000—312015 



[04] 



99'99 I 1 I I I 1 1 ri| 1 I I t 1 1 ii [ I I I I I 1 — I I I I III 

m - 




, Dl I I * I I I ntl I I J M ill! I I I I 1 1 nl i i t i h ii 
W'" W'"' JD-^ W-^ 10-'' 

LedkcLge Current iA) 



4 
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!|f2 000-312015 



[05] 



Inte^nsity (d-U.) 




miiE#2 0 0 1 - 3 0 7 1 5 2 4 



[0 6] 



#2 0 00-312015 



TiN Intensity M 




IT .tnjEECurtnT 



o 



O 



c5 



-si 
a. 



6 
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[0 7] 




7 
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[0 8] 



99-9^ I 1 1 ! I r M l I 1 1 I I I I I I I 1 f t I I M l| ! 1 1 ' I I M 




. Ol I I I ■ . I t I » ■ > I I ■ I tl I I M n M I I 1 I M ' it 

fo'^' w"^ 16'* 10-^ w-'^ 



Lteik^e LurrentiA] 



£BtiE#2 001-3071524 




ijt2 000-31 2 015 





1 0 



mum 2001-3071524 




i(t 2 0 0 0 - 3 1 2 0 1 5 



[0111 




1 1 
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[012] 





miiE#2 001-3071524 



m ^ 

#2 000-312015 



[013] 




1 3 ffi|iE# 2001-3071524 




000-312015 



[ia 1 4] 



_ N±/CA_0-2um Jjlesik 




Uakd^ge Current iA] 



[015] 




miiEi^2 0 01-3071524 



m m 

#2000-312015 



[01 63 





1 5 
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[mi 7] 



• 



#2000-312015 




^3 deposition a.ffer20^/cpt^ 



[mis] 



8/0'^^ M ' ■ ' I ' ' ' M ' ' I 1 M ■ ' ' r ' ' ' ' I ■ ' ' M 1 1 1 ^ I 1 1 < I ^ 



210 



110 



-10 



■10 



Pl3.ne Cdpdcitoir: OMm^i 




-W/O SiN 
■dS'depesit'ioit 



II 1 1 1 1 I 



1 1 1 ■ 1 1 1 1 1 1 1 



-2.5 -2 -15 -I -OS 



0-5 1 f.S 



1 6 
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#2 000-312015 



[mi 9] 

/ I I T I I f I t t I I 1 > i I ) I I 1 1 I I I I 1 I < I I I I I » I I f « , ' I 



OS ■ 




CI1I2 0] 




-25 -2 -I.S -/ -0.5 0 0.5 t I'S 



1 7 
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2 1] 



408 



405 _407 



406 




mi£4f 2 001-3071524 



(B m 

#2 000-312015 



[02 2] 




(c) 




1 9 
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#2 000 — 312015 



[02 3] 
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[02 4] 



□ 

CO 

Si 



1 cO 
















100 










20 


— 








60 










40 






















20 
















0 


- 


120 




32 




24 





As deposition 1 puLse 3 pulse 
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miiE^^200l- 3 0 7 l524 



{^2 0 0 0-3 1 2 0 1 5 



^^^^ ^^.^Ba6:f) r >vU=l>^^^*^^ 



1 



mii^2 0 0 1 - 3 0 7 1 5 2 4 
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Hi m A m m m m 







[00000307 8] 


1. m 




1990^ 8^^223 




MS*] 








#^;ffm;ffiitr^^isig;ifffli 7 2M 








2. ^1 




2001^ 7^ 2H 










ft ^ 


m^iJ^K^M-T S 1 # 1 




ft ^ 
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